The purpose of this study is to evaluate occupational risk factors for nurses and CNAs by analyzing the Florida workers' compensation claims database. Risk factors for the cause of injury, nature of injury, body part injured, and demographic and lifestyle factors were evaluated for a sample of CNAs, nurses, and restaurant servers. The results identified falls, lifting, being struck, and pushing and pulling as major causes for injury among nurses and CNAs as compared to servers. Regarding the nature of injury, sprains and strains constituted the majority of claims for nurses and CNAS with the lower back being the body part most commonly injured in a claim. The results of this study indicate that nurses and CNAs are at far greater risk for physical injury than injury or illness from chemical or biological exposures. It is recommended that emphasis must be placed on interventions for musculoskeletal injuries such as falls and lifting, taking into account environmental factors such as age and lifestyle factors that further exacerbate risk for injury.
Introduction
Much attention has been given to needle-stick exposure and infectious disease among healthcare workers despite emerging evidence that physical hazards may constitute a larger determinant of occupational health risk. Healthcare workers as a whole are more likely to experience a musculoskeletal disorder (MSD) than workers in construction mining or manufacturing [1] . Among nurses, 52% complain of chronic back pain with a lifetime prevalence of up to 80% [2] . Thirty-eight percent of nurses' report having occupational-related back pain severe enough to require leave from work [3] . Back pain is so ubiquitous in the profession that many nurses accept musculoskeletal pain as part of their job [4] . Twelve percent of nurses who leave the profession report back pain as a main contributory factor and 20% have reported changing to a different unit, position, or employment because of back pain [5] .
Injury from physical hazards may have a substantial impact on the costs from occupational injury in the healthcare sector. The average workers' compensation cost for back pain is $10,698 per case [6] and nursing personnel have among the highest incidence rates of workers' compensation claims for back injuries for all occupational classifications [2] . In 2010, nursing aides, orderlies, and attendants had the highest rates of MSDs of all occupations with an incidence of 249 per 10,000 compared to 34 per 10,000 for all workers [7] .
Among healthcare workers, one of the most frequent causes of injury is the manual handling of patients [4] [6] . Musculoskeletal disorders are aggravated by working in awkward postures with very repetitive or static forceful exertions [6] . The cumulative weight lifted by a nurse in one typical 8-hour shift is equivalent to 1.8 tons [8] . The repetitive heavy stress on individual employees is likely impacted by decreased staffing resulting in an increased per employee workload. A study of 21 hospitals in the Twin Cities found that when Registered Nurse (RN) positions were decreased by 9%, work-related illnesses and injuries among nurses increased by 65% [9] . The aging healthcare worker population may make these workers more susceptible to injury from physical hazards; the average age of a registered nurse in the United States is approximately 47 years [6] .
Given the emerging evidence that demonstrates the importance of physical hazards on healthcare worker injury rates, the current research was conducted to evaluate the workers' compensation claims made by Certified Nursing Assistants (CNAs), nurses, and servers in the state of Florida for the year 2010. Claims analysis provides inference on the risk factors leading to the most important adverse health outcomes in nurses and CNAs as compared to a baseline population and characterizes the impact of demographic and environmental factors. By identifying important sources of injury and illness and assessing their relative uniqueness to healthcare workers, the results of this study provide guidance for areas of injury prevention among this population.
Methods

Data Collection
All open claims for CNAs, RNs, Licensed Practical Nurses (LPNs), and servers, for the year 2010 were queried from the claims database of the Florida Workers' Compensation Bureau of Data Quality and Collection. Data were available for demographic classifications, cause of injury, nature of injury, body part injured age, gender, time of injury, day, month, year of injury, length of time workers were off-work, weekly wages received during off-duty periods, and city and county in which the injury took place. The data were formatted and coded according to standards from the International Association of Industrial Accident Boards and Commissions (IAIABC). This study was certified exempt from the University of South Florida Institutional Review Board (IRB) rules for Human Subjects Research as no personally identifiable information was transmitted to study personnel in the data collection process.
Data Analysis
Descriptive data analysis for nature of injury according to various risk factors was performed by calculating measures of central tendency and frequency stratified by worker classification and demographic variables. Logistic regression analysis and linear regression analysis for outcomes of interest were performed to determine whether adverse health outcomes were associated with healthcare workers compared to the baseline population (servers), and to determine the magnitude of such associations. Microsoft Excel 2010 and SAS version 9.2 were used to tabulate and analyze the data.
Results
There were a total of 40,460 open claims as of December, 2010 in the dataset of which 501 "CNA" claims, 695
"nurse" claims, and 523 "server" claims were queried and extracted for analysis. The frequency of causes of injury are reported in Table 1 , where falls, lifting injuries, and Contact with NOC (Not Otherwise Classified) in any other code predominated among all 3 employee classifications. Not Otherwise Classified in any other code includes cleaning agents and fertilizers. Among the three groups, servers had the greatest percentage of claims related to falls at 41.68%. In terms of lifting injuries, CNAs had the greatest percentage at 21.96% followed by nurses at 8.78%. Push/pull injuries were similar for nurses and CNAs at 5.47%, and 4.59% respectively, while for the baseline population, servers, there were only 0.38% injuries from pushing and pulling. Lifting is the greatest risk factor across all groups with CNAs bearing the greatest burden at 18.3%. Injuries from hold/carry job tasks were highest for CNAs at 2.2% while for nurses it was 1.01% and only 0.76% for servers.
Sprains and strains were by far the most common nature of injury across all three study groups with the highest percentage being for CNAs ( Table 2 ). Contusion injuries among the three groups were similar for CNAs, nurses and servers. Fracture injuries were most prominent in the baseline server population closely followed by nurses. CNAs were 1.5 times as likely to claim injury for occupational disease by chemical exposure as compared to servers. Nurses were twice as likely to claim injury from chemical exposure as compared to servers.
Lower back injuries occurred at the highest frequency across all study groups ( Table 3) . Lower back injury for nurses is 1.5 times higher than that of our baseline population. Shoulder injuries occurred at the highest frequency in CNAs followed by nurses and the baseline population. CNAs and nurses were twice as likely to file a claim for shoulder injury compared to servers. Knee injuries were highest in our population of servers as compared to nurses and CNAs. Injuries to the ankle and foot body part occurred at the highest frequency in our baseline population as compared to nurses and CNAs. In the youngest age group, servers are much more likely to file a claim than CNAs or nurses ( Table 4) . This may be due to a younger population working as servers. Most claims for CNAs and nurses were filed by the 44 -54 age group. There was a high rate of claim for nurses in the 55 -65 age group. The frequency of injuries tapered off with length of time ( Table 5 ). In the 49 -60 month range, the baseline population was at 0.19%, nurses were at 0.58% and CNAs were at 0%.
Logistic regression analysis demonstrated that CNAs were less than half as likely to claim a fracture injury as compared to servers ( Table 6 ). Servers were 20 times more likely to report laceration than CNAs. Both CNAs and nurses were twice as likely to report sprain/strain injuries as compared to servers. Younger workers less than 45 years of age were twice as likely to report laceration and about half as likely to report fracture. Younger workers less than 45 years of age, were 1.5 times more likely to report sprains and strains. Females were about half as likely to claim strains and sprains, but twice as likely to claim fracture. Sprains and strains, and fracture were more likely to have delayed reporting of more than 3 days from the time of injury. CNA's were almost 6 times as likely to claim lifting injuries, 7 times as likely to claim pushing/pulling injuries and were almost 4 times as likely to claim being "struck" by something or someone in the workplace compared to servers (Table 7) . Also, nurses were 10 times as likely to claim pushing/pulling injuries, as well as having increased "struck" and "lifting" injuries. Younger workers (less than 45 yrs old) were less likely to report falls. Females were twice as likely to report a fall injury and half as likely to claim "lifting" injuries as compared to males and fall injuries were 1.5 times likely to have delayed filing 3 days or more after the injury. Lifting injuries were also almost twice as likely to have delayed filing (3 days or more).
Younger workers (45 years of age, or less) were slightly more likely to claim some degree of permanent impairment than older workers ( Table 8 ). CNA's on average, reached maximum medical improvement 89 days faster than servers while the findings for nurses were not significant. Another finding which was not significant but close, is that for every 1 day filing was delayed, time to recovery increased to 1.14 days ( Table 9 ).
The duration of benefits was also evaluated to characterize relative costs, however, but few statistically significant findings resulted. A finding which approached statistical significance was that CNAs on average received benefits about 12 days more than servers. A significant finding was that for every 1 year increase in age, claimants received on average about a half day more benefits. This means that for every 10 years increase in age, about 5 more days of benefits was received. Another significant finding was that, on average, females received benefits about 25 days longer than males. 
Discussion
Based on both the descriptive evaluation of the dataset and the data analysis using logistic regression, sprains and strains were the number one cause of injury in all three study groups. CNAs and nurses were twice as likely to report sprains and are most at risk as the burden of assisting patients with their Activities of Daily Living (ADL) is a major part of their job tasks. CNAs have the primary responsibility for heavy lifting and may rarely use mechanical aids. Most strains and sprains occur from sudden load to the body as when a patient moves suddenly and shifts their body weight and the CNAs body performs an involuntary reaction to that sudden movement. Upon examining the results of the descriptive analysis for infectious disease, puncture wounds and chemical exposures, it was found that CNAs are at greater risk for infection even though the frequency was extremely low. One explanation for this finding is that CNAs are mostly responsible for assisting patients with cleaning and toileting activities which bring them in close contact with patients' and bodily fluids and excreta. Puncture wounds, including needle stick injuries were uncommon for CNAs. Nurses had a low frequency for puncture wounds compared to the baseline population of servers. Nurses were half as likely to suffer a puncture wound as compared to servers. Needle stick injuries, infectious diseases and stress-related claims infrequently resulted in time-loss claims although they are known to cause great concern in the workplace. Occupational exposure to blood and body fluids is common among health care workers but most exposures confer a low risk of blood borne infection. Healthcare workers are also exposed to hepatitis B, hepatitis C, and human immunodeficiency viruses in non-hospital settings. The results suggest this area of occupational exposure for healthcare workers is well controlled despite the obvious opportunities to come into contact with it.
The findings demonstrated that CNAs were half as likely to file a claim for an injury due to a fall as compared to our baseline population of servers. The logistic regression analysis for fall injuries produced non-significant results for both the CNAs and nurses when compared to the group of servers. Workers less than 45 years old claimed more fall injuries and females were twice as likely to file a claim for a fall injury as compared to males. This is consistent with the results of Collins et al. (2010) that assessed demographic and workplace risk factors of serious falls in healthcare workers, and reported that the median number of days lost due to fall injury was higher for females, long-term care workers, nurses and CNAs [10] . As younger female health care workers make up a large percentage of this work force, they should be a target for fall hazard interventions.
The summary statistics for lifting injuries demonstrated that CNAs made the most claims for injuries due to lifting. They were 4 times more likely to file a workers' compensation claim as compared to servers. This correlates well with the logistic regression analysis which produced significant results for CNAs lifting injury claims being 6 times greater as compared to servers. Similar results of a lesser magnitude were found for nurses. These results complement a lifting team study that showed that a 95% reduction in lost time injuries can be obtained if a professional lifting team lifted clients, as opposed to CNAs and nurses doing the lifting. The "lift team" method was devised to remove nursing personnel from the everyday task of moving patients. This type of intervention assumes that lifting is a specialized skill to be performed only by expert professional patient movers who have been thoroughly trained in the latest lifting device techniques [11] . Better training for CNAs and nurses in good lifting and handling techniques may be called for as it has previously been reported that although 82% of nurses surveyed believed they used safe manual handling practices, only 18% of these 106 nurses correctly answered items assessing manual handling knowledge [12] .
Overtime work and being of female gender increases risk for injury among heavy lifters, as does the influence of other nurses. One possible lifting solution is a "tag-team" approach to care delivery for patients. In this method, nurses and clinical assistants work in pairs as they provide care. No single person positioning and transfers are done when there is a clear need for two people. One staff member is not assigned to complete total care for patients when two staff members could complete the task more safely and efficiently. There is a need for policies to be in place to prevent lifting injuries. One such policy is the "Zero Lift" policy which nurses have been researching and promoting for many years. The goal of zero lift policies is to replace manual lifting with mechanical lifting during transferring, and re-positioning of patients. Use of patient assist devices reduces patienthandling injury claims by 43% and time lost frequency rate by 50% [13] .
Our results indicated that overall, younger workers who are 45 years old or less, were slightly more likely to claim some degree of permanent impairment compared to older workers more than 45 years old. However, summary statistics showed that in the younger age groups, servers had more injures as compared to CNAs, and nurses. At age group 44 -54 years, CNAs and nurses were much more likely to file a claim and at the older age group of 55 -65 years, nurses were much more likely to file a claim. There was a similar trend in the 66 -80 age group. This may be due to the ageing nursing workforce, as well as diminishing levels of fitness with age.
Linear regression analysis demonstrated that CNAs, on average, reached Maximum Medical Improvement (MMI) 89 days faster than the baseline population of servers. There may be injury independent factors that motivate CNAs to return to work more quickly than servers. As well, though not highly significant, it was found that for every 1 day the claim filing delayed, time to recovery increased by 1.14 days. It may be that injuries not immediately reported and treated may incur a longer recovery period.
Limitations
Claims data may not be representative of all injuries that occur in the healthcare industry. Any work-related injuries or illnesses not reported to the WCB would have been missed in this study, and therefore our results may underestimate to some extent the true burden of injury and illness among CNAs and nurses. The magnitude of under-reporting is unknown. In addition, the Florida workers compensation claims database does not collect all data elements listed in the IAIABC. The mechanism of injury is not documented, which could provide insightful analysis in the effort of designing safety interventions. It is recommended that the Florida Workers' Compensation Bureau of Data Quality and Collection adopt a more comprehensive variable set from the IAIABC to further characterize the nature of illness and injury produced by workplace exposures.
Conclusion
This study used data from the Florida Workers' Compensation Bureau of Data Quality and Collection to evaluate major risk factors for occupational claims among healthcare workers. The results identified falls, lifting, being struck, and pushing and pulling as major causes for injury among nurses and CNAs as compared to servers. Regarding the nature of injury, sprains and strains constituted the majority of claims for nurses and CNAS with the lower back being the body part most commonly injured in a claim. The results of this study indicate that nurses and CNAs are at far greater risk for physical injury than injury or illness from chemical or biological exposures, and that these exposures may not receive adequate attention in safety training and injury mitigation strategies. It is recommended that emphasis be placed on interventions for musculoskeletal injuries such as falls and lifting, taking into account environmental factors such as age and lifestyle factors that further exacerbate risk for injury.
